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(57) ABSTRACT 

A parts Washer including a receptacle positioned on a 
reservoir for cleaning liquid having a drain opening and a 
module Which engages a portion of the reservoir in the 
cleaning liquid for adjusting the temperature of the cleaning 
liquid and circulating the cleaning liquid into the receptacle. 
The module includes a heating element, a sensor and pump. 
An enclosure houses a temperature controller Which displays 
the temperature of the cleaning liquid and a 10W liquid level 
condition. A bridge therrnally links the heating element to 
the sensor so that the sensor norrnally generates a signal 
representative of the temperature of the cleaning ?uid unless 
the level of the cleaning ?uid is disposed beloW the sensor. 
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PARTS WASHER WITH IMPROVED 
TEMPERATURE & PUMP CONTROL 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to an appa 
ratus for controlling the temperature and How of liquids, and 
in one instance, controlling cleaning liquid How in a manual 
or soak parts Washer apparatus of the type having a cleaning 
liquid reservoir, a receptacle, such as a sink, associated With 
the reservoir for positioning parts to be Washed by cleaning 
liquid contained in the reservoir, a heating element for 
adjusting the temperature of the cleaning liquid and a pump 
and motor for recirculating the cleaning liquid from the 
reservoir to the sink. 

[0002] Typical parts Washers With Which the invention is 
useful are parts Washers of the type described in US. Pat. 
Nos. 3,522,814; 4,049,551; 4,261,378; 5,598,861 and 5,720, 
308, each of Which is incorporated by reference in their 
entireties herein. These patents generally describe parts 
Washers Wherein a sink is positioned atop a barrel-type 
reservoir and in Which a submersible pump in the reservoir 
circulates cleaning liquid from the reservoir to the interior of 
a sink in Which parts are disposed for Washing. While the 
Washing is being carried out, cleaning liquid continually 
drains from an opening in the bottom of the sink back into 
the reservoir sometimes passing through a ?lter or screen on 
its Way to the reservoir. 

[0003] Over the years, the most successful parts Washers 
have been those that can be readily and economically 
serviced. Servicing has consisted of changing the cleaning 
liquid, the ?lter, if any, and a general machine clean-up. In 
use, cleaning liquid used in a parts Washer becomes increas 
ingly dirty until its ability to clean is compromised by the 
presence of dispersed contaminants and/or soluble oils and 
greases. Service may also include replacing the entire heater/ 
pump module as a result of operational failure. 

[0004] The present invention involves the discovery that 
earlier parts Washers, hoWever successful, have several 
disadvantages. First, the parts Washers are not ?eld service 
able. If one component of the temperature and/or pump 
control assembly fails, the entire unit must be replaced. For 
eXample, the pump is the source of a majority of problems 
related to operability. The pump housings are usually plastic 
and commonly attached to a distal end of a conduit used to 
route poWer control Wires for the pump motor. A metallic 
?tting interfaces the conduit to the pump housing. Cracks 
develop in the pump housing at the interface as a result of 
pump vibrations because the pump is not additionally sup 
ported. As a result of this disadvantage, the pump often fails 
and the entire unit must be replaced. Consequently, costs to 
the vendor and ultimately the customer are constantly 
increased. 

[0005] Another disadvantage of earlier parts Washers is 
that there is no ability to interactively troubleshoot or 
diagnose problems With respect to the operative condition of 
the parts Washers. In this respect, there Was no diagnostic 
readout. Manual piece-by-piece diagnosis Was necessary in 
order to determine the reason for inoperability. In some 
earlier parts Washers, a loW liquid level shut-off is provided. 
HoWever, such output has limited usefulness. As a result, 
?eld service personnel must replace the entire unit if it is 
inoperable. Again, costs continue to increase. 
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[0006] Yet another disadvantage of earlier parts Washers is 
that there is no adjustable temperature controller for use With 
various different cleaning liquid requirements. Conventional 
temperature controls are usually simplistic bimetallic 
sWitches Which are subject to short to ground failure in the 
event the electrical control Wire conduit is breached and 
cleaning liquid becomes disposed therein. Further, these 
sWitches are pre-set from the manufacturer for a speci?c 
temperature set-point Which cannot be adjusted. A different 
sWitch, hence a different unit, may be required for various 
different cleaning liquids. Moreover, the control accuracy of 
the sWitches is very loW, normally on the order of plus or 
minus 5-15 degree temperature variance from the set-point 
permitted. As a result, costs to the vendor and customer are 
increased and the customer experiences inaccurate tempera 
ture control and cleaning liquid performance. 

[0007] Still another disadvantage of the earlier parts Wash 
ers is that they are large, unWieldy and generally very 
dif?cult to handle. There is no structure provided for prop 
erly lifting the heater/pump module. As a result, the units are 
mishandled and easily damaged during routine servicing. 

[0008] A further disadvantage of earlier parts Washers is 
that there is no over-current protection for the unit. This is 
especially detrimental to the long-term operation of the unit 
When operators do not pre-qualify electrical service outlets 
to Which the units are connected. 

[0009] Therefore, there is a need for a parts Washer having 
an improved temperature and pump control that is modular 
in design to facilitate ?eld reparability, provides the ability 
for diagnosis and trouble-shooting, includes an adjustable 
and programmable temperature controller, is made of 
durable materials and provides an information readout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The invention may be best understood by reference 
to the folloWing description taken in conjunction With the 
accompanying draWings, in the several ?gures of Which like 
reference numerals identify like elements: 

[0011] FIG. 1 is a perspective vieW of the improved parts 
Washer constructed in accordance With the principals of the 
present invention; 

[0012] FIG. 2 is an exploded vieW of the parts Washer of 
FIG. 1; 

[0013] FIG. 3 is a front elevation vieW of an improved 
module of the parts Washer in FIG. 1 useful for temperature 
and pump control; 

[0014] 
FIG. 3; 

[0015] FIGS. 5A1 and 5B1 are detailed perspective vieWs 
of the sensor assembly of the module of FIGS. 3 and 4; 

[0016] FIGS. 5A2 and 5B2 are detailed top or front vieWs 
of the sensor assembly of FIGS. 5A1 and 5A2, respectively; 

[0017] FIGS. 6A and 6B are detailed side vieWs of the 
sensor assembly of FIGS. 5A1 and 5B1, respectively; 

FIG. 4 is a side elevation vieW of the module of 

[0018] FIG. 7 is a perspective vieW of the module of 
FIGS. 3 and 4; 

[0019] FIG. 8 is perspective vieW of a circuit tester being 
used to pre-qualify an electrical service receptacle; and 
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[0020] FIG. 9 is a How chart illustrating the operation of 
the temperature and pump module. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0021] The parts Washer including an improved tempera 
ture and pump control of the present invention is primarily 
for use in connection With parts Washing operations in 
commercial and industrial applications. A parts Washer for 
Washing mechanical parts may include, in combination, a 
parts receiving receptacle positionable on a reservoir for 
cleaning liquid, a drain opening formed in a part of the 
receptacle and a module engageable With a portion of the 
reservoir and the cleaning liquid for adjusting a temperature 
of the cleaning liquid and circulating the cleaning liquid into 
the parts receiving receptacle. The module further includes 
a heating element, a sensor assembly and a pump assembly 
including a pump and a motor for driving a pump. The 
heating element, sensor assembly and pump assembly are all 
connected to and supported by a bracket Which eXtends and 
depends from an enclosure housing a programmable tem 
perature controller for receiving sensor assembly signals and 
generating heater element signals. The sensor assembly is 
operatively coupled With the temperature controller such 
that the temperature controller may display the temperature 
of the cleaning liquid and a loW liquid level condition. A 
bridge thermally links the heating element to a thermoWell 
of the sensor assembly in Which is disposed a thermocouple 
such that the sensor assembly normally generates a signal 
representing the temperature of the cleaning liquid unless of 
the cleaning liquid is disposed beloW the sensor assembly. 

[0022] In one embodiment, the bridge is contiguous With 
the thermoWell and the heating element. In another embodi 
ment, the temperature controller includes a main control for 
maintaining the clean liquid temperature at a temperature 
set-point by receiving the sensory assembly signal, compar 
ing the sensory assembly signal against the set-point, gen 
erating an activation signal if the sensor assembly signal is 
less than the set-point, and generating a deactivation signal 
if the sensor assembly is greater than the set-point. In such 
embodiment, the main control is operatively coupled With an 
interface control for generating a heating element signal 
responsive to the activation and deactivation signal for 
activating and deactivating the heating element. In yet 
another embodiment, the temperature controller is opera 
tively coupled to the heating element and selectively acti 
vates the heating element to maintain the temperature of the 
cleaning liquid Within a preselected range. 

[0023] Amodule for adjusting a temperature of a cleaning 
liquid in a reservoir of a parts Washer and for circulating the 
cleaning liquid from the reservoir to a surmounted parts 
receiving receptacle, Where the module is removeably 
operatively associated With the reservoir and cleaning liquid, 
and further includes a heating element, a sensor assembly 
and a pump assembly. Each of the heating element, sensor 
assembly and pump assembly are connected to and sup 
ported by a bracket extending and depending from an 
enclosure. The enclosure includes a programmable tempera 
ture controller for receiving sensor assembly signals and 
generating heating element signals for periodically activat 
ing the heating element. The sensor assembly is operatively 
coupled to the temperature controller such that the tempera 
ture controller may display the temperature of the cleaning 
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liquid and a loW liquid level condition. A bridge thermally 
links the heating element to a thermoWell of the sensor 
assembly in Which is disposed a thermocouple such that the 
sensor assembly normally generates a signal representing 
the temperature of the cleaning liquid unless a level of the 
cleaning liquid is disposed beloW the sensor assembly. The 
temperature controller periodically deactivates the heating 
element in order to prevent over temperature of the cleaning 
liquid. 

[0024] In one embodiment, the bridge is contiguous With 
the thermoWell and the heating element. In another embodi 
ment, the temperature controller includes a processing unit 
and memory that stores programming instructions, that, 
When read by the processing unit, caused the controller to 
function to: receive a set-point for a desired cleaning 
liquid temperature; (ii) activate the heating element periodi 
cally; (iii) monitor the temperature of the cleaning liquid 
continuously; (iv) compare the monitored temperature of the 
cleaning liquid against the set-point; (v) alter the periodic 
activation of the heating element such that the temperature 
of the cleaning liquid is moved toWards the set-point; and 
(vi) repeat steps (ii)-(v) for a desired period of time. 

[0025] In such embodiment, further programming instruc 
tions, that, When read by the processing unit, causes the 
controller to function to: generate an error code in 
response to an over temperature condition; and (ii) deacti 
vate the heating element in order to correct the over tem 
perature condition. In yet another embodiment, the set-point 
is de?ned as an operating range having an upper limit and a 
loWer limit to Which the temperature of the cleaning liquid 
is compared. 

[0026] A method of operating a parts Washer for Washing 
mechanical parts including a parts receiving receptacle 
positionable on a reservoir for cleaning liquid, a drain 
opening formed in a part of the receptacle and a module for 
adjusting the temperature and circulation of the cleaning 
liquid, includes the steps of: qualifying an electrical service 
outlet to con?rm proper Wiring thereof; connecting the 
module to the quali?ed electrical service outlet; activating a 
main poWer sWitch on the module; inputting a desired 
temperature set-point to a temperature controller associated 
With the module; actuating a sWitch to activate a pump 
connected to the module for circulating the clean liquid from 
the reservoir into the receptacle; and cleaning parts. In one 
embodiment, the method further includes the steps of: 
observing an over temperature error code generally dis 
played by the temperature controller; resetting the tempera 
ture controller such that the temperature controller may run 
at the desired temperature set-point; observing Whether the 
over temperature error code is repeated; and adding cleaning 
liquid if the over temperature error code is repeated. In 
another embodiment, the set-point is de?ned as an operating 
range having an upper limit and a loWer limit. 

[0027] A parts Washer includes a receptacle positionable 
an a container forming a cleaning liquid reservoir, a drain 
opening in the receptacle and a module including a pump 
and a motor secured thereto. The pump includes an inlet and 
an outlet and a tube extending betWeen the outlet and an 
interior portion of the receptacle. Activation of the motor 
turns the pump to pick up the cleaning and circulate the 
cleaning liquid through the tube to the interior portion of the 
parts receiving receptacle through the drain opening and into 
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the reservoir. An improvement to such parts Washer includes 
the module including a programmable temperature control 
ler operatively connected to a sensor assembly in a heating 
element. A desired set-point may be inputted to the tem 
perature controller such that periodic activation and deacti 
vation of the heating element in cooperation With the sensor 
assembly results in the cleaning liquid disposed at a tem 
perature Within one degree Fahrenheit of the desired set 
point. In one embodiment, the sensor assembly includes a 
bridge thermally linking a temperature sensor and the heat 
ing element. In another embodiment, a thermocouple of the 
sensor assembly is disposed Within a thermoWell and the 
thermoWell is disposed closely proximate to the heating 
element. 

[0028] A sensor assembly for detecting a temperature and 
loW liquid level condition of a cleaning liquid includes a 
thermocouple operatively coupled to a temperature control 
ler of the module Which is disposed Within the thermoWell 
and adapted for emersion in the cleaning liquid and a bridge. 
The bridge is connected at a ?rst end to the thermoWell and 
a second end to a heating element such that the bridge 
conducts heat directly from the heating element to the 
thermoWell and the thermocouple disposed therein When the 
cleaning liquid is in a loW liquid level condition. The sensor 
assembly is particularly useful in connection With a parts 
Washer positionable on a reservoir for the cleaning liquid 
including a drain opening formed in a part of the receptacle 
and a module. In one embodiment, the bridge is constructed 
from a thermally conductive material. In another embodi 
ment, the ?rst end of the bridge engages the thermoWell 
Without encircling and the second end of the bridge engages 
the heating element Without encircling. In still another 
embodiment, the ?rst end of the bridge encircles the ther 
moWell and engages the thermoWell With an interference fed 
in a second end is contiguous With the heating element. 

[0029] A sensor assembly for detecting a temperature in a 
loW liquid level condition of a cleaning liquid includes a 
thermocouple and a thermoWell. The thermocouple is opera 
tively coupled to a temperature controller of the module and 
is disposed Within the thermoWell Which is adapted for 
emersion in the cleaning liquid. The thermoWell is disposed 
closely proximate to the heating element such that When the 
cleaning liquid is in a loW liquid level condition, the 
thermocouple detects a temperature of the heating element 
rather than a temperature of the cleaning liquid. 

[0030] While the principles of the invention may be 
applied to different forms of parts Washers, such as, but not 
limited to, manual and soak parts Washers, the detailed 
descriptions set forth beloW pertain primarily to one general 
form of parts Washer having a reservoir in the form of a 
cleaning liquid barrel, a parts receiving receptacle for the 
parts being Washed in the form of a sink, and a removable 
module including a submersible pump assembly for recir 
culating the cleaning liquid, among other things. The clean 
ing liquid is preferably an aqueous solution, including but 
not limited to alkaline aqueous cleaner, or neutral pH 
aqueous cleaner, having an optimum operating temperature 
betWeen 116° F. and 121° F. Any other aqueous cleaning 
liquids may also be used. Typical cleaning liquid use con 
centrations are usually Within the range 3-25%. HoWever, 
other concentrations may also be used in connection With the 
present invention from 0.001% to 100%. 
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[0031] Referring noW to the draWings in greater detail, 
FIG. 1 shoWs a form of parts Washer generally designated 
10 and shoWn to include a parts receiving receptacle in the 
form of a sink generally designated 12 for receiving 
mechanical parts or the like (not shoWn) to be Washed by 
circulated cleaning liquid. The sink 12 includes plural, 
preferably tapered sideWalls 14, upper peripheral margins 
16, and a rear margin 18 of increased Width to Which a stand 
20 is af?xed. The stand 20 positions a cover support 22 in the 
form of a rod. A cover 26 is mounted by a hinge 28 to the 
rear marginal ?ange 18 of the receptacle 12. The parts 
receiving receptacle or sink 12 unit includes a generally 
open interior area 30 de?ned in part by the sideWalls 14 and 
also by a bottom Wall 32 that includes a tapered or beveled 
inner margin 34, the inner edges of Which de?ne a sink drain 
opening generally designated 36. A screen or ?lter “sock” 
may close off the drain opening 36, as best shoWn in FIG. 
2. The parts receiving receptacle 12 further includes a 
noZZle/brush assembly 38 Which facilitates circulation of the 
cleaning liquid into the parts receiving receptacle 12 for 
Washing parts thereWith. 

[0032] The parts Washer 10 is also shoWn to include a 
module 40 Which is engageable With a portion of the 
reservoir 42 and the cleaning liquid for adjusting a tempera 
ture of the cleaning liquid and circulating the cleaning liquid 
into the parts receiving receptacle 12. A sWitch 44 is 
connected to the module 40 and is useful in controlling 
activation of a lamp and a pump as Will be discussed in detail 
beloW. Aplug 46 is connected to a distal end of an electrical 
cord and is adapted for engaging an electrical service outlet 
48 in order to provide poWer to the module. A circuit tester 
50 may be used in connection With a method of operating the 
parts Washer 10 Wherein the circuit tester 50 is used to 
qualify the electrical service outlet 48 to con?rm proper 
Wiring thereof as Will be discussed in more detail beloW. 

[0033] FIG. 2 is an exploded vieW of the parts Washer 10 
of FIG. 1. The parts receiving receptacle 12 further includes 
a generally cylindrical skirt 44 that includes loWer margins 
46 de?ning a generally circular central opening. A lamp 
assembly 52 is connected to the cover 26 by any conven 
tional means. Preferably, a junction box 54 is adapted to 
receive one end of an electrical cord 56 and the conductors 
disposed therein for connection With the individual conduc 
tors of the lamp 58. 

[0034] The noZZle/brush assembly 38 is connected to the 
parts receiving receptacle 12 by mounting tabs 60. The 
noZZle/brush assembly 38 includes a moveable noZZle 62, a 
?oW-through brush 64, a supply conduit 66 and a feed line 
68. The feed line 68 engages a ?tting disposed on the module 
40, as Will be discussed beloW. Other suitable tools or 
implements useful for cleaning parts, such as, but not limited 
to, an air-poWered cleaning brush may be used in place of or 
in addition to the noZZle/brush assembly. 

[0035] The drain is operatively contiguous With a crumb 
catcher 70 and a ?lter sock 72. It Will be recogniZed that the 
crumb catcher 70 and the ?lter sock 72 may be formed in any 
con?guration. For example, the ?lter sock 72 is preferably 
made from an extremely lightWeight, ?exible and highly 
porous material. The module 40 includes a heating element 
74, a sensor assembly 76 and a pump assembly 78, all of 
Which are connected to and supported by a bracket 80 
extending and depending from an enclosure 82. A small 



US 2005/0126592 A1 

panel 50 (see also FIGS. 1, 3 and 4) extending chordWise 
between adjacent portions of the skirt 44 closes off a small 
portion of the central opening 48, for purposes described 
elseWhere herein. 

[0036] In the preferred form of apparatus shoWn in FIGS. 
1 and 2, the entire parts Washer 10 is removable as tWo 
separate units from an associated barrel generally designated 
42 and shoWn to act as the reservoir for a mass of cleaning 

liquid (not shoWn). 
[0037] As shoWn in FIG. 2 and elseWhere, the module 82 
is positioned such that, When the parts Washer 10 is in 
position of use, the pump assembly 78 Will lie beneath the 
upper surface of the mass of cleaning liquid but above the 
bottom Wall of the drum or barrel 42. It Will be noted that the 
barrel 42 is of conventional construction, having cylindrical 
sideWalls 84 preferably containing at least one reinforcing 
rib 86, a bottom seam 88 at Which the loWer margin of the 
sideWall 84 is joined to the outer margin of the bottom Wall, 
and an upper seam 89 that supports the parts receiving 
receptacle 12. 

[0038] Brie?y, in assembling the parts Washer 10 for use, 
the reservoir 42 is positioned in a desirable location. The 
cleaning liquid is then introduced into the reservoir 42 in a 
pre-speci?ed amount. The module 40 is then positioned such 
that the heating element 74, sensor assembly 76 and pump 
assembly 78 engage the cleaning liquid in the reservoir. The 
bracket 80 is also partially submerged Within the cleaning 
liquid. An upper portion of the bracket 80 engages the upper 
seam 89 such that the enclosure 82 is disposed on an exterior 
of the reservoir 42. An assembled parts receiving receptacle 
12 may be then loWered into position over the reservoir. The 
noZZle/brush assembly is then connected to a pump output. 
The module may then be plugged into an electrical service 
outlet such that actuation of a poWer on/off sWitch (45, see 
FIG. 4) activates the module 40 including the heating 
element 74 and the sWitch 44 activates the pump assembly 
78 and the lamp assembly 52. 

[0039] FIG. 3 is a front elevation vieW of an improved 
module 40 of the parts Washer 10 in FIG. 1 useful for 
temperature and pump control. It Will be noted that a rigid 
bracket 80 extends and depends from the enclosure 82 in 
order to provide a rigid support for the heating element 74, 
sensor assembly conduit 90, pump assembly conduit 92, and 
pump outlet tube 94. The bracket 80 extends outWard aWay 
from a back surface of the enclosure 82 at a predetermined 
distance suf?cient to alloW the enclosure 82 to remain 
disposed on an exterior of the reservoir When an upper 
portion of the bracket 80 engages the upper seam 89 of the 
reservoir 42. The bracket 80 then extends doWnWardly to a 
point adjacent the loWest extent of the pump assembly 78. It 
Will be noted that the heating element 74, sensor assembly 
conduit 90, pump assembly conduit 92 and pump outlet 94 
do not bear any of the load of their associated components. 
As a result, component life is extended and overall perfor 
mance of the parts Washer is signi?cantly increased. An 
additional support 96 is connected to the pump assembly 78 
and the bracket 80 in order to provide additional support and 
stabiliZation for the pump assembly 78. 

[0040] The enclosure 82 also includes a handle 98 con 
nected adjacent an upper Wall of the enclosure 98 in order to 
provide an operator a convenient structure to grasp and 
manipulate the module during installation or removal. As a 
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result, the module 40 is handled With more care and the 
components associated thereWith are not damaged. Pigtail 
83 is connected to and extends from the enclosure 82. Aplug 
85 is disposed at a distal end of a cord 87 for connection With 
a complimentary plug of the lamp assembly. 

[0041] FIG. 4 is a side elevating vieW of the module of 
FIG. 3. The enclosure 82 houses a programmable tempera 
ture controller 100 for receiving sensor assembly signals and 
generating heater element signals. The sensor assembly (76, 
see FIG. 3) is operatively coupled With the temperature 
controller 100 such that the temperature controller 100 may 
display the temperature of the cleaning liquid and a loW 
liquid level condition. The temperature controller 100 is a 
modular unit Which is replaceable from an exterior of the 
enclosure 82. A suitable temperature controller is similar to 
the product manufactured and offered by Red Lion Controls 
as Model No. TLA11100, Which has been successfully used 
herein. It Will be noted that other suitable temperature 
controllers may be used. 

[0042] Generally, the temperature controller 100 includes 
an alphanumeric array for displaying values representative 
of the temperature of the cleaning liquid, a temperature set 
point and error codes. The temperature controller 100 further 
includes a main control for maintaining the cleaning liquid 
temperature at a temperature set point by receiving the 
sensor assembly signal, comparing the sensor assembly 
signal against the set point, generating an activation signal 
if the sensor assembly signal is less than the set point and 
generating a deactivation signal if the sensor assembly 
signal is greater than the set point. The main control is 
operatively coupled to an interface control for generating a 
heating element signal responsive to the activation and 
deactivation signal for activating and deactivating the heat 
ing element 74. Preferably, the interface control is con?g 
ured as a solid state relay that may be energiZed or de 
energiZed in response to the activation or deactivation 
signal. It Will be noted that other suitable devices, either in 
the form of hardWare or softWare, may be used in order to 
perform the intended function. 

[0043] The temperature controller 100 is operatively 
coupled to the heating element 74 as discussed above and 
selectively activates the heating element 74 to substantially 
maintain the temperature of the cleaning liquid Within a 
pre-selected range. It Will be noted that the temperature set 
point may be a speci?c temperature value. HoWever, it is 
more common that the cleaning liquid Would have an 
optimal performance Within a predetermined temperature 
range. In such instance, the set point may in fact be a range 
of temperature values such that the heating element 74 is 
activated at a ?rst temperature value, a loWer limit, and 
deactivated at a second temperature value, an upper limit, 
Which is greater than the ?rst temperature value. As the 
cleaning liquid gradually cools back to the loWer limit, the 
heating element 74 is then again activated. In this manner, 
the cleaning liquid is maintained Within its optimal perfor 
mance range and Wear and tear on the temperature controller 
100 and heating element 74 is reduced. 

[0044] The module 40 further includes a resettable circuit 
interrupter. In FIG. 4 the reset button 102 is shoWn on an 
exterior of a moveable panel of the enclosure 82. The circuit 
interrupter is disposed Within the enclosure for protection of 
operators When in industrial environments. The poWer on/off 
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switch 45 may also be disposed on an exterior surface of the 
enclosure 82 as shoWn in FIG. 4. 

[0045] As shoWn in FIGS. 1, 3 and 4, the module 40 
further includes a plate 104 Which is connected to the 
bracket 80 for covering an opening de?ned betWeen an 
upper edge of the reservoir 89 and the adjacent parts 
receiving receptacle. The edge of the plate 104 adjacent the 
enclosure 82 extends chordWise along the upper seam 89 
from a ?rst point to a second point Where the parts receiving 
receptacle 12 intersects the upper seam 89. 

[0046] The heating element 74, as best shoWn in FIGS. 3, 
4 and 7, is generally formed as an electrically resistive 
element having additional coils disposed adjacent the pump 
assembly 78. The ends 106 of the heating element 74 extend 
through the enclosure Wall for connection to the activation/ 
deactivation circuit disposed therein. The heating element 
74 is connected to the enclosure at each end by a hex nut 
108. Aplurality of clamps 110 are used to secure the heating 
element to the bracket 80 such that the heating element does 
not move. As a result, connection of the heating element 74 
at the hex nuts 108 does not experience any load Which 
might induce failure or expose the interior of the enclosure 
to undesirable elements. 

[0047] The sensor assembly 76, as best shoWn in FIGS. 3 
and 7, includes a thermocouple (not shoWn) disposed Within 
a thermoWell 112, a bridge 114 and a sensor assembly 
conduit 90. The thermocouple is disposed Within the ther 
moWell to protect the thermocouple from the harsh envi 
ronment of the cleaning liquid. HoWever, unlike the prior art, 
a breach of the thermoWell 112 Will not result in failure of 
the thermocouple. Wires for the thermocouple are routed 
through the sensor assembly conduit 90. The thermocouple 
generates the sensor assembly signals Which are received by 
the temperature controller. The sensor assembly signals are 
useful for the temperature of the cleaning liquid and a loW 
liquid level condition. 

[0048] In operation, When the thermoWell 112 and bridge 
114 are immersed in the cleaning liquid, the thermocouple 
Will read the temperature of the cleaning liquid. Accord 
ingly, the temperature controller Will display the temperature 
of the cleaning liquid. HoWever, if the level of the cleaning 
liquid falls beloW the thermoWell 112 and bridge 114, the 
temperature sensed by the thermocouple Will rapidly rise 
above the temperature set point. The bridge 114 thermally 
links the heating element 74 to the thermoWell 112. As a 
result, When the cooling liquid no longer immerses the 
thermoWell 112 and bridge 114, the thermocouple reads the 
temperature of the heating element 74. The operator Will 
note this condition on the display of the temperature con 
troller. The operator may then reset the temperature control 
ler in an attempt to continue further cleaning operations. If 
the temperature controller display immediately indicates 
another over temperature condition, the operator Will knoW 
that the cleaning liquid level is in a loW liquid level 
condition and more cleaning liquid needs to be added. 

[0049] FIGS. 5A1, 5A2, 6A and 5B1, 5B2 and 6B illus 
trate a detailed vieW of embodiments of the sensor assembly 
of the module of FIGS. 3, 4 and 7. In one embodiment, the 
bridge 114 is contiguous With the thermoWell and the 
heating element. Generally, the bridge 114 engages at a ?rst 
end to the thermoWell 112 and at a second the heating 
element 74 such that the bridge thermally conducts heat 
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directly from the heating element 74 to the thermoWell 112 
and the thermocouple disposed therein When the cleaning 
liquid is in a loW liquid level condition. The bridge is 
constructed from a thermally conductive material. Prefer 
ably, this thermally conductive material may be metal. 
HoWever, any suitable thermally conductive material may be 
used. In one embodiment, the ?rst end of the bridge 114 
engages the thermoWell 112 Without encircling it and the 
second end of the bridge 114 engages the heating element 74 
Without encircling it. In another embodiment, the ?rst end of 
the bridge 114 encircles the thermoWell 112 and engages the 
thermoWell 112 With an interference ?t and the second end 
of the bridge 114 is contiguous With the heating element 74. 
In yet another embodiment for detecting a loW liquid level 
condition, the thermoWell is disposed closely proximate to 
the heating element such that When the cleaning liquid is in 
the loW liquid level condition the thermocouple detects a 
temperature of the heating element rather than a temperature 
of the cleaning liquid. 

[0050] Referring again to the FIGS. 3, 4 and 7, the pump 
assembly 78 includes a pump 116 and a motor 118 for 
driving the pump 116. The pump assembly 78 further 
includes a housing 120, an inlet 122 having a screen ?lter 
124 and an outlet ?tting 126 to Which the pump assembly 
outlet tube 128 is connected. The pump assembly outlet tube 
128 has a ?tting 130 connected to a distal end thereof. The 
?tting 130 extends through and is operatively connected to 
the plate 104 connected to the bracket 80 for covering the 
opening de?ned betWeen an upper edge of the reservoir and 
the parts receiving receptacle. The pump assembly housing 
120 is preferably constructed from metal. HoWever, any 
other suitable material of construction may be used. 

[0051] The support 96 is connected to the pump housing 
120 by a plurality of fasteners and to the bracket 80 by 
additional fasteners such that the pump assembly 78 and 
support 96 are integrally, modularly, interchangeable inde 
pendent of the remainder of the module. This is particularly 
advantageous, because in the ?eld, the most common failure 
is the pump. More precisely, the ?tting 126 most often fails 
resulting in no cleaning liquid circulation into the parts 
receiving receptacle. A parts Washer constructed in accor 
dance With the principles of the present invention may have 
the pump assembly 78 changed in the ?eld in under tWo 
minutes by unfastening the fasteners betWeen the support 96 
and the bracket 80 and the quick disconnect connections 
betWeen the outlet tube 128 and the pump assembly conduit 
92. As a result, operators of the parts Washers are able to 
continue their operations With little delay and loWer costs. 

[0052] The temperature controller, as discussed above 
With respect to FIGS. 3, 4 and 7 and as shoWn in FIG. 9, 
includes a processing unit and memory that stores program 
ming instructions, that When read by the processing unit 
cause the controller to function to: receive a set point for 
a desired cleaning liquid temperature; (ii) activate the heat 
ing element periodically; (iii) monitor the temperature of the 
cleaning liquid continuously; (iv) compare the monitored 
temperature of the cleaning liquid against the set point; (v) 
alter the periodic activation of the heating element such that 
the temperature of the cleaning liquid is moved toWard the 
set point; and (vi) repeat steps (ii)-(v) for a desired period of 
time. An operator inputs the set point to the temperature 
controller. Alternatively, in another embodiment, the manu 
facturer of the temperature controller or parts Washer may 
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pre-program a set point for a certain cleaning liquid Which 
is not adjustable by an end user. 

[0053] As discussed above, the heating element is peri 
odically activated by the temperature controller main control 
and interface control. The step of activating the heating 
element periodically includes the step of deactivating the 
heating element When the temperature of the cleaning liquid 
eXceeds the set point, Which may also be an upper limit of 
a temperature range as discussed above. The sensor assem 
bly is operatively coupled to the temperature controller such 
that the temperature controller may monitor the temperature 
of the cleaning liquid continuously. The main control of the 
temperature controller compares the monitored temperature 
of the cleaning liquid against the set point and cooperatively 
With the interface control, periodically activates the heating 
element in order to maintain the temperature of the cleaning 
liquid at or Within the temperature set point or range. The 
steps for this process are continuously repeated as long as 
the sWitch is in the on position. 

[0054] The temperature controller may also include fur 
ther programming instructions, that, When read by the pro 
cessing unit, causes the controller to function to: generate 
an error code in response to an over-temperature condition; 
and (ii) deactivate the heating element in order to correct the 
over-temperature condition. The temperature controller gen 
erates an error code Which is output to the alpha numeric 
display When an over-temperature condition is identi?ed. 
Generally, an over-temperature condition is not identi?ed by 
the temperature controller When the cleaning liquid is 
approximately siX (6) degrees Fahrenheit above the tem 
perature set point or upper limit of the range. Rather, an 
over-temperature condition is identi?ed by the temperature 
controller When the temperature of the cleaning liquid 
eXceeds the temperature set point or upper limit of the range 
by at least seven, (7) degrees Fahrenheit. It Will be noted that 
ordinary operation of the parts Washer Without disruptive 
error codes is bene?cial to the operator. HoWever, a dan 
gerous or potentially damaging over-temperature condition 
must be identi?ed and brought to the attention of the 
operator. As discussed above, the set point may be de?ned 
as an operating range having an upper limit and a loWer limit 
to Which the temperature of the cleaning liquid is compared. 
Moreover, the over-temperature set off value discussed 
above may be adjusted to correspond With the operator’s or 
cleaning liquid requirements. 
[0055] The enclosure 82 further includes a handle 98 for 
lifting the module 40 Which is disposed adjacent a top edge 
of the enclosure 82. A spacer 116 for aligning the enclosure 
82 With respect to the reservoir 42 is disposed adjacent at 
bottom edge of the enclosure 82. 

[0056] Referring noW to FIGS. 5A1, 5A2 and 6A, one 
embodiment of the bridge 114 is illustrated. In this embodi 
ment, a copper element engages the thermoWell 112 at a ?rst 
end 118 Without encircling the thermoWell 112. The second 
end 120 of the bridge 114 engages the heating element 74 
Without encircling. It Will be noted that the ?rst and second 
ends 118, 120 of the bridge are suf?ciently contiguous With 
the thermoWell and heating element, respectively, such that 
the bridge 114 thermally links the heating element and the 
thermoWell. It Will be noted that the material of construction 
for the bridge may be any suitable thermally conductive 
material that Will accomplished the intended function, as 
discussed beloW. 
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[0057] Referring to FIGS. 5B1, 5B2 and 6B, another 
embodiment of the bridge 114 is illustrated. In this embodi 
ment, the ?rst end 118 of the bridge 114 encircles the 
thermoWell 112 and engages the thermoWell 112 With an 
interference ?t. It Will be noted that the term interference ?t 
shall include not only the accepted engineering de?nition 
thereof, but also a ?t Which is generally more loose than the 
strict de?nition of interference ?t. In this embodiment, the 
second end of the bridge 120 is contiguous With the heating 
element 74. Again, the bridge 114 is constructed of a 
material Which is thermally conductive. Any such thermally 
conductive material including, but not limited to, copper, 
aluminum, nickel or other thermally conductive plastics or 
materials may be suitable. 

[0058] A parts Washer constructed in accordance With the 
teachings of the present invention further includes a main 
poWer sWitch 45, a circuit interrupter, a circuit interrupter 
reset button 102, a surge suppressor and a fuse. Many of 
these are shoWn schematically in FIG. 9. Each of these 
components is designed to enhance the durability and lon 
gevity of the parts Washer. 

[0059] A speci?ed method of operating a parts Washer for 
Washing mechanical parts including a parts receiving recep 
tacle positionable on a reservoir for cleaning liquid, a drain 
opening formed in a part of the receptacle and a module for 
adjusting a temperature and circulation of the cleaning liquid 
includes the folloWing steps: qualifying an electrical service 
outlet to con?rm proper Wiring thereof; connecting the 
module to the quali?ed electrical service outlet; activating a 
main poWer sWitch on the module; inputting a desired 
temperature set point to a temperature controller associated 
With the module; actuating a sWitch to activate a pump 
connected to the module for circulating the cleaning liquid 
from the reservoir into the receptacle; and cleaning parts. 

[0060] A critical step in ensuring longevity and minimal 
damage to parts Washer is the step of qualifying an electrical 
service outlet. As shoWn in FIG. 8, a circuit tester 138 may 
be used to determine proper Wiring of an electrical service 
outlet 142. Improper Wiring can cause damage over the long 
term to the parts Washer. The circuit tester illustrated in FIG. 
8 includes a plurality of lights on 140 an end opposing the 
prongs Which are inserted into the electrical service outlet 
142. These lights indicated to the operator the condition of 
the Wiring Within the electrical service outlet. For instance, 
a series of lights may be illuminated to indicate that the 
electrical service outlet 142 is properly Wired. Another series 
of lights may indicate that the neutral circuit for the elec 
trical service outlet 142 is incorrect. Yet another series of 
lights may indicate that the ground circuit for the electrical 
service outlet is incorrect. It Will be noted that other series 
of lights may be used to indicate other conditions of the 
electrical service outlet 142. 

[0061] In further operation, an operator observes an over 
temperature error code generated and displayed by the 
temperature controller. The operator resets the temperature 
controller such as the temperature controller may run at a 
desired set point. The operator then observes Whether the 
over-temperature error code is repeated. If the over-tem 
perature error code is repeated the operator adds cleaning 
liquid. 

[0062] As shoWn in the disclosed embodiment, the parts 
Washer having an improved heating and pump module of the 
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present invention can provide a durable ?eld repairable parts 
Washer With accurate, adjustable temperature control and 
over-temperature safety. 

[0063] The invention is not limited to the particular details 
of apparatus depicted and other modi?cations and applica 
tions may be contemplated. For example, the pump may be 
a positive displacement type Which is or is not immersible. 
Moreover, a pedestal pump With an extended shaft connect 
ing the motor disposed outside the cleaning liquid to a pump 
volute disposed inside the cleaning liquid may be used. 
Certain other changes may be made in the above described 
apparatus Without departing from the true spirit and scope of 
the invention herein involved. It is intended, therefore that 
the subject matter of the above depiction shall be interpreted 
as illustrated and not in any limiting sense. 

. (canceled) 

. (canceled) 

. (canceled) 

. (canceled) 

. (canceled) 

. (canceled) 

. (canceled) 

. (canceled) 

. (canceled) 

10. (canceled) 
11. (canceled) 
12. (canceled) 
13. (canceled) 
14. (canceled) 
15. (canceled) 
16. (canceled) 
17. (canceled) 
18. (canceled) 
19. (canceled) 
20. (canceled) 
21. (canceled) 
22. (canceled) 
23. (canceled) 
24. (canceled) 
25. A method of operating a parts Washer for Washing 

mechanical parts including a parts receiving receptacle 
positionable on a reservoir for cleaning liquid, a drain 
opening formed in a part of the receptacle and a module for 
adjusting a temperature and circulation of the cleaning 
liquid, the method comprising the steps of: 

qualifying an electrical service outlet to con?rm proper 
Wiring thereof; 

connecting the module to the quali?ed electrical service 
outlet; 

activating a main poWer sWitch on the module; 

inputting a desired temperature set-point to a temperature 
controller associated With the module; 

actuating a sWitch to activate a pump connected to the 
module for circulating the cleaning liquid from the 
reservoir into the receptacle; and 

cleaning parts. 
26. The method as de?ned in claim 25, further including 

the steps of: 
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observing an over-temperature error code generated and 
displayed by the temperature controller; 

resetting the temperature controller such that the tempera 
ture controller may run at the desired temperature 
set-point; 

observing Whether the over-temperature error code is 
repeated; and 

adding cleaning liquid if the over-temperature error code 
is repeated. 

27. The method as de?ned in claim 25, Wherein the 
set-point is de?ned as an operating range having an upper 
limit and a loWer limit. 

28. (canceled) 
29. (canceled) 
30. (canceled) 
31. (canceled) 
32. Asensor assembly for detecting a temperature and loW 

liquid level condition of a cleaning liquid for use in con 
nection With a parts Washer positionable on a reservoir for 
the cleaning liquid, a drain opening formed in a part of the 
receptacle and a module, the sensor assembly comprising: 

a thermocouple operatively coupled to a temperature 
controller of the module and disposed Within a ther 
moWell Which is adapted for immersion in the cleaning 
liquid; and 

a bridge connected at a ?rst-end to the thermoWell and at 
a second end to a heating element such that the bridge 
conducts heat directly from the heating element to the 
thermoWell and the thermocouple disposed therein 
When the cleaning liquid is in a loW liquid level 
condition. 

33. The sensor assembly as de?ned in claim 32, Wherein 
the bridge is constructed from a thermally conductive mate 
rial. 

34. The sensor assembly as de?ned in claim 32, Wherein 
the ?rst end of the bridge engages the thermoWell Without 
encircling and the second end of the bridge engages the 
heating element Without encircling. 

35. The sensor assembly as de?ned in claim 32, Wherein 
the ?rst end of the bridge encircles the thermoWell and 
engages the thermoWell With an interference ?t and the 
second end of the bridge is contiguous With the heating 
element. 

36. Asensor assembly for detecting a temperature and loW 
liquid level condition of a cleaning liquid for use in con 
nection With a parts Washer positionable atop a reservoir for 
the cleaning liquid, a drain opening formed in a part of the 
receptacle and a module, the sensor assembly comprising: 

a thermocouple operatively coupled to a temperature 
controller of the module and disposed Within a ther 
moWell Which is adapted for immersion in the cleaning 
liquid; and 

the thermoWell disposed closely proximate the heating 
element such that When the cleaning liquid is in a 
loW-liquid level condition the thermocouple detects a 
temperature of the heating element rather than a tem 
perature of the cleaning liquid. 

* * * * * 


